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A bioindicator is a plant that exhibits a typical and verifiable response when exposed The graphs below compare the seasonal fluctuations of ozone and NO, from data retrieved from the Chester monitoring station via AirNow Tech for 2012, 2013, and 2014 Participation in NASA LEARN has sparked many new learning endeavors at Mountain
to a specific environmental stressor such as ozone. A bioindicator garden includes to characterize the measured concentration of ozone in recent years leading up to the establishment of Mt. View’s Ozone garden. Of specific interest are the ozone levels View School. As a result of a First Energy STEM grant, we were able to purchase two
species of plants that are both ozone-tolerant and ozone-sensitive in order to monitor | during the summer months, since these measurements will be compared with foliar injury observations from our ozone garden. Ozone levels are higher in the summer sun photometers to measure aerosol optical depth, a pyranometer to measure solar
damage caused by ozone exposure. The purpose of a bioindicator garden is to raise when days are longer and hotter, while NO, tends to be higher in the winter when there is less sunlight and increased emissions from the burning of fossil fuels for irradiance (radiant energy), a U-tube thermometer to measure minimum and

environmental awareness about air pollution by observing and recording ozone- heating. An interesting night pattern in the data from Chester is that ozone often does not reach zero, especially when ozone is already elevated during the day. maximum daily temperatures. Through collaboration with Industrial Arts Teacher Paul
induced foliar injury on these plants in a controlled, on-going experiment.! Damato, students are constructing an instrument shelter to house the U-tube
thermometer for participation in the Global Learning and Observations to Benefit the

What is an ozone bioindicator garden?

Ozone concentrations in SUMMER MONTHS NO, concentrations in SUMMER MONTHS

Why study ozone? July 1-August 31 July 1-August 31 Environment (GLOBE) Program. Completion of the shelter is anticipated for the fall of
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National Ambient Air Quality Standards (NAAQS]

Establishing our ozone garden has been a true community
effort! Garden club students prepared the beds, 5 grade

o As a result of the Clean Air Act, the EPA has set standards for pollutants harmful to public health and the environment, including ozone
LocatIO and NO,. The 8-hour ozone standard has been set at 75 ppb while the standard for NO, is 100 ppb as a 1-hour average.” As of January

students planted ozone sensitive and ozone tolerant potato
and snap bean plants during their study of ecosystems, and
6™ grade students completed planting of the second bed
with ozone sensitive and ozone tolerant milkweed.

Bioindicator species planted
ozone II"duc_ +Ozone sensitive (5-156) and ozone tolerant (R-123) snap beans were planted as seeds

Chester Monitoring Station & Mt w School 2015,.New Jersey in general is in marginal non—attainmern for ozone.8 ITooking at the graphs above during the summer months, ozone
M. View Schoo‘g—l is located in Mendham Borough, less than 10 miles away from the occasionally peaks above 75 ppb when averaged hourly in Chester and is far from the 100 ppb 1-hour average for NO,.
Chester Monitoring Station, which is ideal for students to correlate station data with
foliar injury observations collected in the newly established ozone bioindicator garden
at the school. The purpose of the Chester station is to measure background air toxin
concentrations in northern New Jersey.® Both Chester and Mendham are located in
Morris County approximately 40 miles west of NYC. The Chester-Mendham area is

considered a rural-suburban environment, with 42% of Chester’s land alone Monitoring foliar injury to highly sensitive plants is a useful method to detect ground-level ozone pollution in areas that are not currently being monitored. Foliar injury to establish perennials for a comparison study. These seeds were developed by the
permanently protected from development.® due to ozone exp: has been well in sensitive native species such as cutleaf coneflower and common milkweed. In addition, ozone sensitive and ozone USDA’AE”C”"‘"E .Researc.h Service at NC State University for the purposes of
tolerant cultivars have been developed by scientists at the USDA-Agricultural Research Service, North Carolina State University over the past several years for purposes of | |detecting ozone air pollution.
& detecting ozone air pollution. Healthy plants take in ozone from the air along with carbon dioxide through their stomata, small pores on the underside of the leaf that “Tubers of ozone sensitive La Chipper and ozone tolerant Superior potatoes were

planted for a comparison study.
+0zone sensitive Common Milkweed seeds and Coneflower rosettes were planted to

establish perennials.
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allows gases to enter or leave. Exposure to ozone can interfere with the plant’s ability to produce and store food, weaken the plant so that it is more susceptible to
disease, and affect the plants ability to reproduce.® Symptoms specific to the species will usually begin to appear on plants in late June or early July and increases
throughout the summer. (J.M Skelly, NASA, Plant Pathology Consultant, personal communication, 2015)
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¥ Common Milkweed is considered one of the best
natural bioindicators of ozone. The major symptom
is increasing stippling throughout exposure.
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Snap Beans: The photo on the left shows a healthy

Cutleaf Coneflower: Initial injury can be seen in
the photo on the left using a hand lens to reveal

oS s b 20y 015 ozone-tolerant trifoliate leaf. Damaged slight stipple and clear veins. The photo on the
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